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“Houston, we've had a problem.” 
When 'Remote Location’ Means 
Something Entirely Else 
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Reliability in Space Starts with Work on Earth 


¢ No matter how ingenious or robust the design, failures 
happen. NASA’‘s history shows that achieving mission success 
takes reliable, inventive, motivated teams. 


¢ Every mission objective, every failure tests the system and the 
team in a different way 


¢ Learn — deliberately — from last time to improve next time 
¢ Reinforce foundations at every opportunity 
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PLAN, TRAIN, FLY 


¢ Put enough work into PLAN and TRAIN so that when you FLY 
you have the bandwidth to handle the unexpected. 


¢ PLAN: Figure out how the mission needs to be run 
— Build the timeline, write the procedures, agree on the rules 


¢ TRAIN: Develop skills and techniques as a team 
— Every team member plays a part in mission success — or failure 


¢ FLY! 
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Maintenance in Space 


¢ Understand your hardware — and your software 
— What must work? How must it work? (Corollary: how may it work?) 
¢ Understand the tools / skills / etc available onboard 
— How familiar is the crew with the hardware (and/or software)? 
— What tools, equipment, etc is available to fix the problem 
¢ Put the pieces together — communicate clearly what needs to 
be done and why 
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Following the 2010 Contingency Spacewalks... 


¢ The lessons we learned revitalized our analysis and response 
plans for major systems failures. 


— A team of engineers, flight controllers, instructors, and astronauts keep 
track of the skills and tools needed to get the job done in each case 

— Team members write procedures and get specialized training on the 
tasks they need to perform 

— When failures happen, we build the response plan, check and double- 
check the training and procedures, and execute. 
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Act, Learn, Apply, Act 
¢ We may know more tomorrow than we do today — but if we 
wait to find out, we may lose the chance to act. 


¢ We will act today, based on the best knowledge we have. 


¢ What we learn by our actions today will improve our options 
and opportunities tomorrow. 
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FOUNDATIONS OF FLIGHT OPERATIONS 


1. To instill within ourselves these qualities essential to professional 
excellence 


Discipline...Being able to follow as well as to lead, knowing that we 
must master ourselves before we can master our task. 


Competence...There being no substitute for total preparation and 
complete dedication, for flight will not tolerate the careless or 
indifferent. 


Confidence...Believing in ourselves as well as others, knowing that we 
must master fear and hesitation before we can succeed. 


Responsibility...Realizing that it cannot be shifted to others, for it 
belongs to each of us; we must answer for what we do or fail to do. 


Toughness...Taking a stand when we must; and to try again and again, 
even if it means following a more difficult path. 


Teamwork...Respecting and using the abilities of others, realizing that 
we work toward a common goal, for success depends upon the efforts 
of all. 


Vigilance...Being always attentive to the dangers of flight; never 
accepting success as a substitute for rigor in everything we do. 


To always be aware that, suddenly and unexpectedly, we may find 
ourselves in a role where our performance has ultimate 
consequences. 


To recognize that the greatest error is not to have tried and failed, but 
that, in the trying, we do not give it our best effort. 
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We often speak of s« ientific miracles--forgetting that these ave not miraculous 
happenings at all, but rather the product of hard work, long hours and disciplined 
intelligence. : 

the men and women of the Apollo XII mission operations team performed such a 
miracle, transforming potential tragedy into one of the most dramatic rescues of all tive, 
Years of intense preparation made this rescue possible The skill, coordination and perform 
ance under pressure of the mission operations team made it happen. Three brave astronauts 
are alive and on Earth because of their dedication,and because at the critical moments the 
people of that team were wise enough and self-possessed enough to make the right decisions, 
Their extraordinary feat is a tribute to man's mmgenurty, to his resourcefulness and to his courage, 
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Questions? 


How to Contact Me: 
Tony | eal @ are lsteR 


